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(54) Broadcast video image recording apparatus 



(57) A broadcast video image recording apparatus 
for recording broadcast video image data has a first stor- 
age unit (2) such as a hard disk for storing broadcast 
video image data, a second storage unit (3) such as an 
optical disk for storing video image data to be played 
back, and a control unit (4) for searching the first storage 
unit (2) for video image data which has been indicated 



(selected by a user), and storing the indicated video im- 
age data in the second storage unit (3). Broadcast video 
data is stored in the first storage unit (2) at all times, and 
data stored in the first storage unit is read and stored in 
the second storage unit (3) based on a list (1 6) of infor- 
mation indicative of how video data has been recorded 
in the past by the user. 



FIG. 2 
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Description 

[0001] The present Invention relates to a broadcast 
video image recording apparatus for recording televi- 
sion video image data to be broadcast in a recording 
unit. 

[0002] Attempts are being made to digitize television 
video images in view of recent tendencies to combine 
television and computer technologies and employ many 
more channels in digital broadcasting services than an- 
alog broadcasting services. It is possible to transmit 4 
to 8 channels in digital broadcasting services using the 
bandwidth of one analog broadcasting channel. Such 
digital television video image transmission results in a 
reduction in the cost and an increase in the image qual- 
ity. In addition, it is possible to obtain digital video image 
information from various information sources including 
satellite broadcasting services, terrestrial broadcasting 
services, cable television broadcasting services, the In- 
ternet, etc. As a result, systems for recording video im- 
ages are required to have diversified functions in order 
to record digital video image information from those var- 
ious information sources. 

[0003] FIG. 1 5 of the accompanying drawings shows 
an operation sequence of a conventional system for re- 
cording digital video images. 

[0004] There has been proposed a system, combined 
with broadcasting station services, for recording digital 
video images. For example, the Science & Technical 
Research Laboratories of NHK (NIHON HOSO KY- 
OKAI) have proposed ISTV (Integrated Services TV) 
based on the home server technology. The ISTV allows 
a TV receiver to automatically select and record various 
items of information indicated by the user, including 
news, weather forecasts, programs, program guides, 
etc. that are delivered from broadcasting stations. The 
recorded video images can be viewed anytime whenev- 
er the user wants. 

[0005] The ISTV services offer various functions as 
described below. The first function automatically re- 
ceives news, television newspapers, programs, etc. al- 
together for the user to see at any desired times. 
[0006] The second function automatically updates 
news, weather forecasts, etc. that are broadcast at cer- 
tain times at certain intervals. 

[0007] According to the third function, if a genre, a 
theme, or a character which is of interest to the user is 
designated in advance, then programs and other broad- 
cast information are automatically filtered on the basis 
of index data attached thereto, and selectively stored. 
[0008] The operation sequence of the conventional 
system for recording digital video images will be de- 
scribed below with reference to FIG. 15. Numerals each 
with a prefix S represent step numbers. 

(51 ) First, the user manually indicates a program to 
be recorded. 

(52) Broadcast video images are inputted. 



(53) The program to be recorded is selected from 
the inputted broadcast video images based on the 
indicated details entered in step S1 . If the program 
is to be recorded, then control proceeds to step S4. 

5 If the program is not to be recorded, then control 
goes back to step S2. 

(54) The indicated program is recorded. 

(55) The user indicates whether the recorded pro- 
gram is to be played back or not. If not to be played 

10 back, then control goes back to step S2. 

(56) The recorded program is played back. The us- 
er can now view the recorded program. 

[0009] The conventional system is capable of record- 

15 ing programs that have been indicated. 

[0010] However, the conventional system is unable to 
anticipate the user's wishes. For example, when a pro- 
gram has already started to be broadcast beyond the 
proper timing to record the program, or when the user 

20 wants to view a program once again after viewing the 
program as it is broadcast, the conventional system can- 
not record those programs. 

[0011] According to the present invention, there is 
provided a broadcast video image recording apparatus 

25 for recording broadcast video image data, comprising: 
a first storage unit for storing broadcast video image da- 
ta at all times; a second storage unit for storing video 
image data to be played back; a control unit for search- 
ing said first storage unit for video image data which has 

30 been indicated, and storing the indicated video image 
data in said second storage unit;, and indicating means 
for indicating the video image data to be played back; 
wherein said indicating means comprises means for de- 
termining the video image data to be played back from 

35 a list of information indicative of how video image data ; 
has been recorded by a user. 

[0012] An embodiment of the present invention can 
provide a broadcast video image recording apparatus 
capable of recording video images broadcast before the 

40 user indicates video images for recording. 

[0013] An embodiment of the present invention can 
provide a broadcast video image recording apparatus 
capable of recording video images that have been 
broadcast in the past (e.g. within the last several min- 

45 utes). 

[001 4] A broadcast video image recording apparatus 
for recording broadcast video image data has afirst stor- 
age unit for storing broadcast video image data, a sec- 
ond storage unit for storing video image data to be 

so played back, and a cofltrol unit for searching the first 
storage unit for video image data which has been indi- 
cated (e.g. selected by a user), and storing the indicated . 
video image data in the second storage unit. 
[0015] In an embodiment of the invention, broadcast 

55 video is stored in the first storage unit at all times, i.e. 
incoming broadcast data is recorded continuously with- 
out a break and without the user having to issue any 
instruction. According to a determination made by an in- 
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dicating means, which refers to a list of past recordings 
by the user, the video data stored in the first storage unit 
is read out and stored in the second storage unit and/or 
viewed by the user. Therefore, a broadcast which has 
already started or which has even finished can be re- 
corded and/or viewed in full. 

[001 6] Even if a recording time gets behind schedule 
(e.g. if the user is late in issuing an instruction to record 
a certain broadcast), desired broadcast video stored in 
the first storage unit can be transferred from the first 
storage unit to the second storage unit at the delayed 
time. Therefore, all of the desired broadcast can be re- 
corded in the second storage unit. 
[0017] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate presently preferred embodiments of the inven- 
tion, and together with the general description given 
above and the detailed description of the preferred em- 
bodiments given below, serve to explain the principle of 
the invention, in which: 

FIG. 1 is a block diagram showing the principles of 
a broadcast video image recording apparatus to 
which the present invention can be applied; 
FIG. 2 is a block diagram of a broadcast video im- 
age recording apparatus according to an embodi- 
ment of the present invention; 
FIG. 3 is a flowchart of a primary storing process of 
a control unit of the broadcast video image record- 
ing apparatus shown in FIG. 2; 
FIG. 4 is a flowchart of a secondary storing process 
of the control unit of the broadcast video image re- 
cording apparatus shown in FIG. 2; 
FIG. 5 is a diagram of management tables of the 
broadcast video image recording apparatus shown 
in FIG. 2; 

FIG. 6 is a diagram illustrative of a recording oper- 
ation of the broadcast video image recording appa- 
ratus shown in FIG. 2; 

FIG. 7 is a diagram illustrative of another recording 
operation of the broadcast video image recording 
apparatus shown in FIG. 2; 

FIG. 8 shows the operation of the present invention, 
in the form of a flowchart of an automatic indicating 
process of the control unit of the broadcast video 
image recording apparatus shown in FIG. 2; 
FIG. 9 is a flowchart of a list updating sequence in 
the automatic process shown in FIG. 8; 
FIG. 1 0 is a diagram illustrative of a first list updating 
process of the list processing sequence shown in 
FIG. 9; 

FIG. 11 is a diagram illustrative of a second list up- 
dating process of the list processing sequence 
shown in FIG. 9; 

FIG. 12 is a diagram illustrative of a third list updat- 
ing process of the list processing sequence shown 
in FIG. 9; 

FIG. 13 is a diagram showing the list updating proc- 



esses; 

FIG . 1 4 is a block diagram of another broadcast vid- 
eo image recording apparatus to which the present 
invention can be applied; and 
5 FIG. 15 is a flowchart of an operation sequence of 

a conventional system for recording digital video im- 
ages. 

[0018] FIG. 1 shows in block form the principles of a 
10 broadcast video image recording apparatus to which the 
present invention (to be described later) can be applied. 
[0019] As shown in FIG. 1 , a receiver unit 1 receives 
video images that have been broadcast. A primary stor- 
age unit 2 stores ail the video images that have been 
15 received by the receiver unit 1 . A secondary storage unit 
3 stores those video images which have been indicated, 
of all the video images that have been stored in the pri- 
mary storage unit 2. The user manually operates a re- 
quest unit 4 to indicate video images. The request unit 
20 4 has a playback button and numerical keys for indicat- 
ing a channel and a time. 

[0020] A control unit 5 controls the primary storage 
unit 2 to store all the video images that have been re- 
ceived by the receiver unit 1 . The control unit 5 also con- 

25 trols the secondary storage unit 3 to store those video 
images that are indicated by the user through the re- 
quest unit 4. The control unit 5 further plays back the 
video images stored in the secondary storage unit 3 
based on a playback instruction from the request unit 4. 

30 [0021] FIG. 2 shows in block form a broadcast video 
image recording apparatus according to an embodiment 
of the present invention. 

[0022] As shown in FIG. 2, the broadcast video image 
recording apparatus has a primary storage unit (mem- 
. 35 ory) 2 comprising a hard disk unit and a secondary pri- 
mary storage unit (memory) 3 comprising an optical disk 
unit. 

[0023] The broadcast video image recording appara- 
tus also has a control unit 5 comprising a processor. The 

40 control unit 5 includes a whole controller 1 0 for control- 
ling a primary storage address controller 12 and a sec- 
ondary storage address controller 1 3 to execute a pri- 
mary storing process, a secondary storing process, and 
a playback process. The control unit 5 also includes a 

45 timer 11 for measuring time. 

[0024] The primary storage address controller 12 
serves to control recording addresses/playback ad- 
dresses of the primary storage unit 2. The secondary 
storage address cont rolle r 13 serves to control record- 

so jpg addresses/playbacl<~addresses of the secondary 
storage unit 3. 

[0025] The broadcast video image recording appara- 
tus also has a primary storage management table 14 for 
storing recording addresses and times of the primary 
55 storage unit 2, and a secondary storage management 
table 15 for storing recording addresses and times of 
the secondary storage unit 3. 

[0026] In accordance with the invention, the control 
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unit 5 further includes a view/playback history unit 16 
for holding a history of view requests/playback requests 
from a request unit 4, and an automatic recording indi- 
cator 17 for automatically indicating recording sessions 
based on the history held by the view/playback history 
unit 16. 

[0027] The whole controller 10, the timer 11 , the pri- 
mary storage address controller 1 2, the secondary stor- 
age address controller 1 3 S the view/playback history unit 
1 6, and the automatic recording indicator 1 7 are actually 
functions that are performed by the control unit 5. 
[0028] The whole controller 1 0 uses the timer 1 1 , the 
primary storage address controller 12, and the primary 
storage management table 1 4 to store video image data 
that are received all the time in the primary storage unit 
2. Irrespective of whether there is a request from the 
user or not, the whole controller 1 0 increments recording 
addresses of the primary storage unit 2 in synchronism 
with the timer 1 1 to store video image data in the primary 
storage unit 2 according to an FIFO (First-In-First-Out) 
sequence. Such a primary storing process will be de- 
scribed below with reference to FIG. 3. Numerals each 
with a prefix S represent step numbers. 

(511) The recording (write) address "nw" in the pri- 
mary storage unit 2 is initialized to "0", and a time 
T is initialized to a time "f of the timer 11 v 

(51 2) Video image data for every minute is recorded 
at the corresponding write address "nw" in the pri- 
mary storage unit 2. Accordingto MPEG2, video im- 
age data for one minute has a size of about 60 
Mbytes. 

(513) In order to manage the recorded video Image 
data, the time T and the write address "nw" for the 
recorded video image data are stored in the primary 
storage management table 14 as shown in FIG. 5. 

(514) The time T is incremented and the write ad- 
dress "nw" is incremented in synchronism with the 
timer 11. 

(51 5) Since the primary storage unit 2 stores video 
image data according to the FIFO sequence, it is 
decided whether the write address "nw" has ex- 
ceeded the maximum address "N" of the primary 
storage unit 2 or not. If the write address "nw" has 
not exceeded the maximum address "N", then con- 
trol returns to step S1 2. 

(516) If the write address "nw" has exceeded the 
maximum address "N", then the write address "nw" 
is reset to "0", and control returns to step S12. 

[0029] In this manner, video image data that has been 
broadcast is recorded at all times in the primary storage 
unit 2 according to the FIFO sequence. 
[0030] Then, the video image data recorded in the pri- 
mary storage unit 2 is selectively read into the second- 
ary storage unit 3 in response to a recording request. 
The whole controller 10 uses the timer 11 , the primary 
storage address controller 12, the primary storage man- 



agement table 1 4, the secondary storage address con- 
troller 1 3, and the secondary storage management table 
15 to store the video image data that has been stored — 
in the primary storage unit 2. Such a secondary storing 
5 process will be described below with reference to FIG. 
4. Numerals each with a prefix S represent step num- 
bers. 

(521) The playback (read) address "nw'Vin the pri- 
10 mary storage unit 2 is set to "nr", and the recording 

(write) address "nw" 1 in the secondary storage unit 
3 is set to "0". 

(522) The whole controller . 10 decides whether 
there is a secondary recording request from the re- 

15 quest unit 4. 

(523) For recording video image data in the sec- 
ondary storage unit 3, the user indicates a start time 
"ts" and an end time "te" for desired video image 
data recorded in the primary storage unit 2, from the 

20 request unit 4. The start time "ts" and the end time 
"te" are held in the secondary storage management 
table 15. 

(524) In order to check if the desired video image 
data has been recorded in the primary storage unit 

25 2, it is decided whether the start time "ts" and the 
recording (write) address "nw" corresponding there- 
to are stored in the primary storage management 
table 1 4 or not. If the start time "ts" and the recording 
(write) address "nw" are not stored in the primary 
30 storage management table 1 4, then it is judged that 
the desired video image data has not been record- 
ed, and control goes to step S25. If the start time 
"ts" and the recording (write) address "nw" are 
stored in the primary storage management table 1 4, 
35 then it is judged that the desired video image data 
has been recorded, and control goes to step S26. 

(525) Control waits for one minute, and then returns 
to step S24. 

(526) The playback (read) address "nr in the pri- 
40 mary storage unit 2 is set to the recording (write) 

address "nw" held in the primary storage manage- 
ment table 14. 

(527) As shown in FIG. 5, in order to record the vid- 
eo image data for one minute from the primary stor- 

45 ageunit2intothesecondarystorageunit3,thedata 
at the playback (read) address n nr" in the primary 
storage unit 2 is recorded at the recording (write) 
address "nw"' in the secondary storage unit 3. 

(528) As shown in FIG. 5, the time "ts", the record- 
so ing (write) addresS^nw 1 " in the secondary storage 

unit 3, and information indicative of whether there 
is recorded data or not are held in the secondary 
storage management table 15. 

(529) The time "ts", the playback (read) address 
55 "nr", and the recording (write) address "nw 1 " are in- 
cremented each by "+ 1" in synchronism with the 
timer 11. 

(530) It is decided whether the recording (write) ad- 
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dress "nw m has exceeded the maximum address 
"NT of the secondary storage unit 3 or not. If the 
recording (write) address "nw"' has exceeded the 
maximum address "NT of the secondary storage 
unit 3, then control returns to step S31 . If the record- 
ing (write) address "nw"' has not exceeded the max- 
imum address "NT" of the secondary storage unit 3, 
then control proceeds to step S32. 

(531) The recording (write) address "nw ,M is reset 
to"0". 

(532) It is decided whether the timers" has exceed- 
ed the end time "te" or not. If the time °ts" has ex- 
ceeded the end time "te M , then the requested re- 
cording Is over, and control goes back to step S22. 
If the time "ts" has not exceeded the end time "te", 
then since requested recording is not over, control 
returns to step S24. 

[0031] In this manner, the video image data or pro- 
gram having the start and end times that have been in- 
dicated by the user is transferred from the primary stor- 
age unit 2 to the secondary storage unit 3. 
[0032] FIGS. 5 and 6 illustrate the manner in which 
video image data is played back from the primary stor- 
age unit 2 and recorded into the secondary storage unit 
3. In the primary storage unit 2, the addresses are cy- 
clically incremented to store video image data according 
to the FIFO sequence. While video image data is being 
recorded into the primary storage unit 2, previously re- 
corded video image data is played back from the primary 
storage unit 2. Video image data for every minute is 
played back from the primary storage unit 2 and record- 
ed into the secondary storage unit 3 after the video im- 
age data has started to be played back until its playback 
is ended. 

[0033] Each of the primary storage management ta- 
ble 14 and the secondary storage management table 15 
is capable of holding data for 2 hours. It is assumed that 
the present time is "9 : 16" and broadcast video image 
data is overwriting the video image data recorded at "7 : 
16" two hours ago in the primary storage unit 2. FIG. 5 
shows that there are a primary storage playback request 
and a secondary storage recording request for the video 
image data for 14 minutes of "9 : 01 - 9 : 14". 
[0034] The secondary storage management table 1 5 
holds times, secondary storage unit addresses, and in- 
formation indicative of whether there is recorded data 
or not. The information indicative of whether there is re- 
corded data or not is used to decide whether the data 
should be overwritten or not. As shown in FIG. 5, a re- 
cording table 15-1 holds recording titles, times, and 
ranges of recording addresses in the secondary storage 
unit 3. The recording table 1 5-1 is used to recognize re- 
maining data not recorded. 

[0035] FIG. 5 shows that the video image data from 
"9 : 01', 15 minutes back from the present time "9 : 16", 
is being played back from the primary storage unit 2 and 
recorded into the secondary storage unit 3. This means 



that the video image data is recorded from the primary 
storage. unit 2 into the secondary storage unit 3 with a 
15-minute time difference. If the video image data ~ 
played back from the primary storage unit 2 is directly 
5 outputted for display, then the user can see video imag- 
es broadcast 15 minutes ago. This means that even if 
the user gets a certain time late for a broadcast program , 
the user is still able to see the program after the time. 
[0036] The video image data recorded in the second- 
10 ary storage unit 3 can be played back in response to a 
playback request from the request unit 4. 
[0037] FIG. 7 illustrates another recording operation 
of the broadcast video image recording apparatus 
shown in FIG. 2. In FIG. 7, the end time for the playback 
15 of video image data from the primary storage unit 2 is 
behind the time at which video image data is being re- 
corded in the primary storage unit 2. The recording op- 
eration shown in FIG. 7 differs from the recording oper- 
ation shown in FIG. 5 with respect to two details. First, 
20 in the recording operation shown in FIG. 5, video image 
data is played back with time from the primary storage 
unit 2 from the start time to the end time, and recorded 
into the secondary storage unit 3 with a time difference 
from the present time. According to the recording oper- 
25 ation shown in FIG. 7, on the other hand, video image 
data already recorded in the primary storage unit 2 up 
to the time when video image data is being recorded is 
altogether played back from the primary storage unit 2 
and recorded into the secondary storage unit 3. There- 
to fore, the time required to record video image data into 
the secondary storage unit 3 can be reduced. 
[0038] Secondly, in the recording operation shown in 
FIG. 5, video image data recorded in the secondary stor- 
age unit 3 is a certain time behind video image data re- 
35 corded in the primary storage unit 2. According to the 
recording operation shown in FIG. 7, however, video im- 
age data is recorded simultaneously into the primary 
storage unit 2 and the secondary storage unit 3 after the 
recording of video image data in the primary storage unit 
40 2 until the playback of video image data from the primary 
storage unit 2 is over. Consequently, the recording of 
video image data into the secondary storage unit 3 is 
finished when the playback of video image data from the 
primary storage unit 2 is over. 
45 [0039] In the operation sequence shown in FIG. 7, 
steps S26 - S29 shown in FIG. 4 are executed simulta- 
neously, but not in synchronism with the timer, while vid- 
eo image data is being recorded. After the recording of 
video image data, steps S26 - S29 are executed in syn- 
so chronism with the timertnsofar as the recording capa- 
bility of the secondary storage unit 3 is greater than the 
recording capability of the primary storage unit 2. 
[0040] FIG. 8 shows an automatic indicating process 
of the view/playback history unit 1 6 and the automatic 
55 recording indicator 17 of the broadcast video image re- 
cording apparatus shown in FIG. 2, according to the 
present invention. 

[0041] The automatic indicating process of the view/ 



5 



BNSDOCIO. <EP 1265441A1_L> 



EP1 265 441 A1 



10 



playback history unit 16 and the automatic recording in- . 
dicator 1 7 will be described below with reference to FIG. 
8. Numerals each with a prefix S represent step num- 
bers. 

(541) A view/playback request entered manually by 
the user is received from the request unit 4. 

(542) The received view/playback request is regis- 
tered in a list which will be described later on with 
reference to FIG. 9. Specifically, an entry in the list 
is deleted or the list is updated according to the 
view/playback request. 

(543) Entries of higher priority in the list, e.g., five 
entries of higher priority in the list, are indicated. 

[0042] In this manner, a list is generated depending 
on how the user views and plays back broadcast pro- 
grams, and entries are continuously deleted from the list 
or the list is continuously updated. Based on the list, vid- 
eo images which the user wants to see are automatically 
indicated for recording. 

[0043] The list updating sequence in the automatic in- 
dicating process shown in FIG. 8 will be described below 
with reference to FIG. 9. Numerals each with a prefix S 
represent step numbers. 

- (S51) It is decided whether the view/playback re- 
quest represents a new registration in the list or not 
based on how entries are registered in the list. If the 
view/playback request represents a new registra- 
tion, then control goes to step S52. If the view/play- 
back request does not represent a new registration, 
then control jumps to step S55. 

(552) It is decided whether all registration spaces 
in the list are full or not. If all registration spaces in 
the list are full, then control goes to step S53. If the 
list is not full, then control jumps to step S54. 

(553) Because all registration spaces in the list are 
full, the entry of lowest priority is deleted from the 
list. 

(554) An entry is registered in the list according to 
processes shown in FIGS. 10 through 13. 

(555) The list is updated according to the processes 
shown in FIGS. 10 through 13. 

[0044] FIGS. 10 through 12 show three lists by way 
of example. Each of the lists contains an order, days, 
channels, start times, end times, program titles, charac- 
ter names, and genres. 

[0045] In FIG. 1 0, a list updating process called MTF 
(Move To Front) is employed. As also shown in FIG. 13, 
a newly registered program is put in a location of highest 
priority in the list. When a program is updated, it is also 
moved to the location of highest priority in the list. Ac- 
cording to this list updating process, a program that is 
viewed or played back most recently can be indicated 
with highest priority, and no frequency counting is need- 
ed. This list updating process is effective where the us- 



er's tendency changes in a relatively short period of 
time. 

[0046] In FIG. 11 , a list updating process called Trans- 
port is employed. As also shown in FIG. 1 3, a newly reg- 
5 istered program Is put in a location of lowest priority in 
the list. When a program is updated, it is exchanged for 
an adjacent program of higher priority, and no frequency 
counting is needed. This list updating process is effec- 
tive where the user's tendency does not change for a 
10 relatively long period of time. 

[0047] According to a list updating process shown in 
FIG, 12, a newly registered program is put in a location 
of lowest priority in the list, as also shown in FIG. 13. 
The list is updated depending on the frequency of pro- 
15 grams that have been viewed or played back. This list 
updating process needs frequency counting, but can ac- 
curately reflect the preference of the user. 
[0048] In this fashion, programs can be indicated both 
manually by the user and based on an automatic pre- 
20 dieting process without the user's manual intervention. 
According to the users manual program indicating proc- 
ess, programs can be indicated using days, times, and 
channels, or G codes or EPG (Electronic Program 
Guide) based on characters, etc. 
25 [0049] According to the automatic predicting process 
without the user's manual intervention, the list contains 
information about the tendency of programs viewed in 
the past by the user and the tendency of programs re- 
corded in the past by the secondary storage unit, and 
30 programs to be indicated for recording are automatically 
predicted from statistic data about the various parame- 
ters in the list. For example, five programs of highest 
priority are Indicated for recording in the order of de- 
scending probability. 
35 [0050] FIG. 14 shows in block form another broadcast 
video image recording apparatus to which the present 
invention may be applied. Those parts of the broadcast 
video image recording apparatus shown in. FIG. 14 
which are identical to those shown in FIG. 2 are denoted 
40 by identical reference numerals. The broadcast video 
image recording apparatus shown in FIG. 1 4 has three 
primary storage units 20, 21 , 22 provided for respective 
channels for storing video image data broadcast in the 
channels. Therefore, the broadcast video image record- 
45 *mg apparatus can simultaneously record video image 
data in a plurality of channels at the same time. 
[0051] Similarly, if the single primary storage memory 
2 shown in FIG. 1 capable of simultaneously storing vid- 
eo image data in a plurality of channels at the same time, 
so then the broadcast^reteo image recording apparatus 
shown in FIG. 1 can simultaneously record video image 
data in a plurality of channels at the same time. When 
video image data is to be deleted from the primary stor- 
age unit 2, oldest video image data is deleted from the 
55 primary storage unit 2. 

[0052] If video image data in a plurality of channels 
have the same start time, then video image data of the 
oldest end time is deleted at first thereby to keep the 
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latest video image data in the primary storage unit. Ac- 
cording to another process, video image data of the lat- 
est end time is deleted, i.e., video image data of the long- 
est recording time is deleted, at first thereby to keep an 
available storage capacity In the primary storage unit 2. 
According to still another process, older video image da- 
ta may be deleted at first from the list, or alternatively, 
video image data of less importance may be deleted at 
first from the list. 

[0053] Likewise, if video image data in a plurality of 
channels have the same start time, then video image 
data of the oldest end time, i.e., video image data of the 
shortest recording time, is recorded at first into the sec- 
ond storage unit. According to another process, video 
image data of the latest end time is recorded, i.e., video 
image data of the longest recording time is recorded, at 
first into the primary storage unit 2. According to still an- 
other process, newer video image data may be recorded 
at first into the secondary storage unit, or alternatively, 
video image data of greater importance may be record- 
ed at first into the secondary storage unit. 
[0054] While each of the primary and secondary stor- 
age units has been illustrated as comprising a magnetic 
disk unit or an optical disk unit in the above embodi- 
ments, it may be a digital video disk unit or a video tape 
unit. 

[0055] In the above embodiments, video image data 
can be indicated for recording in the secondary storage 
unit both manually and automatically. However, the prin- 
ciples of the present invention are applicable to an ap- 
paratus which allows video image data to be indicated 
for recording in the secondary storage unit either man- 
ually or automatically, or which has a switch for selecting 
a manual or automatic indication of programs to be re- 
corded. 

[0056] The present invention offers the following ad- 
vantages: 

(1 ) Broadcast video images are stored in a first stor- 
age unit at all times, and video images stored in the 
first storage unit are read and stored in a second 
storage unit at a time indicated for recording. There- 
fore, video images that have been broadcast in the 
past can be recorded. 

(2) Even if a recording time gets behind schedule, 
desired broadcast video images which have been 
stored in the first storage unit can be transferred 
from the first storage unit to the second storage unit 
at the delayed time. Therefore, the desired broad- 
cast video images can be recorded in the second 
storage unit. 



ever, the present invention is not restricted to recording 
only image data of a transmitted video signal, but rather 
can also record any accompanying audio data, teletext 
data and so forth. 



Claims 

1 . A broadcast video image recording apparatus for 
10 recording broadcast video image data, comprising: 

a first storage unit for storing broadcast video 
image data at all times; 

a second storage unit for storing video image 

15 data to be played back; 

a control unit for searching said first storage 
unit for video image data which has been indi- 
cated, and storing the indicated video image 
data in said second storage unit; and 

20 indicating means for indicating the video image 

data to be pTayed back; 

wherein said indicating means comprises 
means fo determining the video image data to be 
25 played back from a list of information indicative of 
how video image data has been recorded by a user. 

2. A broadcast video image recording apparatus ac- 
cording to claim 1 , wherein said indicating means 

30 comprises means for determining video image data 
which is recorded with highest probability in said list, 
as the video image data to be played back. 

3. A broadcast video image recording apparatus ac- 
35 cording to claim 1 , wherein said indicating means 

comprises means for placing video image data 
which has been recorded most recently in a location 
of highest priority in said list. 

40 4. A broadcast video image recording apparatus ac- 
cording to claim 1 , wherein said indicating means 
comprises means for updating said list in order to 
impart higher priority to video image data which has 
been recorded most recently. 

45 



50 



[0057] Although certain preferred embodiments of the 
present invention have been shown and described in 
detail, it should be understood that various changes and 
modifications may be made therein without departing 
from the scope of the appended claims. 
[0058] Above, 'Video image data" is referred to; how- 
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FIG. 6 
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FIG. 7 





Primary storage (FIFO) 
Address Image data 


Recording 
altogether 


Secondary storage 
Address Image data 














0' 
2* 




i 
> 

> 

\ 
y 
\ 

\ 

} 


t 

, n-1 
, n 
, n+I 

: n 


Start of 
primary playback 










\n-f 








Primary 

recording 






Recording 
simul-.taneously 






End of primary 
playback 






*- ... 
N' 















14 

tajsrv-mirv <co 1?AS411A1 I > 



EP 1 265 441 A1 



FIG. 8 

View / Playback request 



S41 v 




Receive « 


3 request 


S42 




List registration / 
deletion/update 


S43 




Indicate entries of higher 
priority 



15 

BNSDOCID:<EP_.„_. 1 265441 A1J_> 



EP 1 265 441 A1 



FIG. 9 



START 




S53 



Delete the entry of lowest 
priority 



S54 



Register new entry in the list 



NO 



S55 



Update the list 



END 



16 



EP 1 265 441 A1 



c 
o 



3= « 

"5b 



V ^ > > > > >- 



O 
Ll 



£2 

o 
< 

CQ 
>- 

5 



UJ 
> 



Genre 


Information 
Anime 

News 
• 


Character 
name 


< GO O — 

< 03 O 

< m o 


Program 
title 




End 


O O IT5 

Q o v: . 

O 05 CO 
T— Cs| 


Start 
time 


O g § 

2 S S - - " 

00 r- OJ 


i 

X 

o 


CD CO * 


Day 


z z g 

3 3 O - ■ 

co co 2 


Order 


c\J CO ^ LO <o 



c 

. o .c 

CO bo 

is « 

w 

'hfl 
<D 



17 



BNSDOCIO <EP 1 265441 A1_l_> 



EP 1 265 441 A1 



c 
o 

2 .52 



I* 



CO 
— I 

o 
< 

CD 

5 



5 
UJ 



Genre 


Information 
Anime 
News 

■ 
« 


Character 
name 


< CQ O 

< CD O 

< CD O 


Program 
title 


-to*. 3t 


End 
time 


o o m 
o o n 

2 2 S 


Start 
time 


_ o o 

g <=> • 

JU CO CM 
CO ^1 CM 


X 

,° 


to co 2 " 


Day 


-ZL -z. 'Z- 
3 r> o • 
co co s 


Order 


_ CM CO ^ LTD CO 




Transport 

Registration A 
again 



18 



EP 1 265 441 A1 



CM 

CD 
Li- 



C 

o 

§ 2 



4' 



< 
CD 
>- 

S 

CL 



Frequency 


<2 S 2 ^ "~ 


c 

(D 


Information 
Anime 
News 

a 

1 a 

-a ■ 


Character 
name 


< CO o 

< CO o 

< CD O 


Program 
title 


^ =: S 


End 
time 


10:00 
19:00 
23:15 

a 


Start 
time 


8 3 § .. . . 

2 « si 


in 
o 


CO 03 2 


Day 


2 Z Z 

z> r> o 

co co 2 


Order 


t- CM CO ^ « 



BNSOOCID: <EP 1 265441 A1J_> 



19 



EP 1 265 441 A1 



FIG. 13 



METHOD 


NEW 
REGISTRATION 


UPDATE 


MTF . 


Register in a 
location of 
highest priority 


Move to the location of 
highest priority 


TRANSPORT 


Register in a 
location of 
lowest priority 


Exchange for an 
adjacent program of 
higher priority 


FREQUENCY 
ORDER 


Register in a 
location of 
lowest priority 


Count up frequency 

update depending on 
frequency comparison 



20 



EP 1 265 441 A1 



FIG. 14 



Receiver 



20 



Primary 
storage 



Primary 
storage 



N21 
n 



Primary 
storage 

% 



-22 



Secondary 
storage 



Controller 
^=5 



BNSDOCID: <E P 1 265441 A1 J_> 



21 



. <1 

EP 1 265 441 A1 



FIG. 15 

PRIOR ART 




S1 



S2 



Indicate i 


recording 


\ 


< 

t 


Input image data 




Record the image data 



Playback the image data 




NO 




NO 



mjcrw-.irv -co idakamai I > 



22 



EP 1 265 441 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 01 9038 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION QrttCI.7) 



US 5 438 423 A (LYNCH ET AL.) 
1 August 1995 (1995-08-01) 

* the whole document * 

EP 0 726 574 A (MATSUSHITA ELECTRIC 

INDUSTRIAL CO., LTD) 

14 August 1996 (1996-08-14) 

* column 16, line 21 - column 19, line 35; 
figure 7 * 

US 5 371 551 A (LOGAN ET AL.) 
6 December 1994 (1994-12-06) 

* the whole document * 

US 5 696 868 A (KIM ET AL. ) 
9 December 1997 (1997-12-09) 

* the whole document * 



H04N5/782 



TECHNICAL FIELDS 
SEARCHED (lrtt.CL7) 



H04N 



The present search report has been drawn up for all claims 



THE HAGUE 



DOte at eomplation of the search 

16 October 2002 



Verleye, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant it taken alone 

Y : partjou larty relevant If oombined with another 

document of the same category 
A : technological background 
O : non-written dsolo&ure 
P : inter mecfiate document 



T : theory or prinobJe underlying the invention 
£ : earlier patent document but pubfisbec on, or 

after the filing data 
0 : document cited in the application 
L : document cited for other reasons 

A : member of the same patent family, corresponding 
document 



23 



<EP 1265441A1J_> 



EP 1 265 441 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 01 9038 



This annex lisle the patent family members relating to the patent dements cited in the above-mentioned European search report. 
£LCaX^o^ ^enfcrfhepu^seofinfon^ 

16-10-2002 



Patent document 
cited in search report 

US 5438423 



Publication 
date 



01-08-1995 



EP 726574 



14-08-1996 



US 5371551 A 
US.5696868 A 



06-12-1994 



-12-1997 





Patent family 


Publication 




member(s) 


date 


JP 


3060152 B2 


10-07-2000 


JP 


7107439 A 


21-04-1995 


CN 


1156942 A 


13-08-1997 


DE 


69617285 Dl 


10-01-2002 


DE 


69617285 T2 


25-07-2002 


EP 


0726574 A2 


14-08-1996 


JP 


8279273 A 


22-10-1996 


TW 


453114 B ~ 


01-09-2001 


US 


6233390 Bl 


15-05-2001 


US 


6002832 A 


14-12-1999 


US 


RE36801 E 


01-08-2000 


KR 


9600446 Bl 


06-01-1996 


KR 


9611736 Bl 


30-08-1996 


CN 


1116352 A ,B 


07-02-1996 


DE 


4422301 Al 


12-01-1995 


JP 


7073583 A 


17-03-1995 



I 



§ For more details about this annex : eee Official Journal of the European Patent Office. No. 1 2/B2 



24 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



